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1
SELF-SHEATHING HYPODERMIC SYRINGE

BACKGROUND OF THE INVENTION

1. Field of the Invention -

The present invention generally relates to hypoder-
mic syringes used to inject medications and/or vaccines

into the body of a human or animal. More speclfically,:

~ this invention relates to a hypodermic syringe which is
self-sheathing, such that the hypodermic needle is auto-
matically and irreversibly retracted into a sheath after
the contents of the syringe are dispensed, so as to pre-
vent the needle from accidentally scratching or cutting

the user or others, as well as to prevent the reuse of the:

syringe.
2. Description of the Prior Art
Hypodermic syringes are well known for their use in
the dispensing of medication and vaccines for various
types of medical treatment. Hypodermic syringes gen-
erally include a syringe body or barrel, a hypodermic
needle secured to one end of the syringe barrel, and a
plunger reciprocably received in the 0pposite end of the
syringe barrel. The hypodermic needle is a hollow tube

with a sharp point which enables the needle to penetrate
the skin and muscle of the subject.

After its use, a hypodermic syringe poses a hazard

unless and until the hypodermic needle has been re-
moved or covered to prevent accidentally scratching or
cutting the user or others. This hazard is particularly
serious because of the risk of accidentally communicat-
ing a highly infectious disease, such as hepatitis B or

acquired immune deficiency syndrome. Though health

care workers are particularly at risk in that they are
regularly exposed to the hazards posed by used hypo-
dermic syringes, the misuse of discarded hypodermic
syringes by intravenous drug users is also a notable
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problem, particularly in the spread of acquired immune |

deficiency syndrome.

Consequently, numerous types of hypodermic syrin-
ges which can be readily disabled have been suggested
by the prior art. Generally, each attempts to retract the

2

taught by Stevenson-Michener is that visual observa-
tion of the syringe does not indicate whether the syringe
has been disabled. In addition, a disadvantage with the
syringe taught by Talonn et al. is the complexity of a
locking collar which serves to disable the syringe, mak-
ing the syringe more difficuit to manufacture.
Other examples of nonreusable syringes taught by the
prior art include U.S. Pat. No. 5,120,310 to Shaw,
which relies on the elastic property of the syringe barrel
to serve as a locking and release mechanism for the

hypodermic needle. When released, the hypodermic

needle 1s automatically retracted into the syringe barrel
to provide the disabling function for the syringe.
Though the syringe taught by Shaw has an advantage in
that 1t is automatically disabled after all the fluid has
been dispensed from the syringe, its operation relies on
the user generating a force sufficient to overcome the
gripping strength of the syringe, a characteristic based
on properties of the syringe which may be difficult to
control in mass production. In addition, the syringe
taught by Shaw requires additional components dis-
posed within the syringe barrel, which reduces the
relative capacity of the syringe for a given size, as well
as contributes additional sources for contamination of
the contents of the syringe. Furthermore, the entire
contents must be dispensed from the syringe taught by
Shaw before the locking mechanism is activated.
In contrast, U.S. Pat. No. 5,026,346 to Spanner et al.
employs a disabling device which is automatic and does
not require dispensing the entire contents of the syringe
barrel to activate the disabling mechanism. However,
Spanner et al. involves a rather complicated construc-
tion which operates to break the seal on the plunger, so
as to prevent subsequent refilling of the syringe.
- While the above examples represent only a fraction of
the syringes taught by the prior art, they serve to high-

- hight some of the more common disadvantages associ-

hypodermic needle into a sheath or into the barrel of the
syringe, or provide a shield which can be extended to -

cover the needle after the syringe has been used, The

prior art syringes differ primarily in the type of mecha-
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nism by which the shield is deployed and the manner in

which the needle is prevented from being re-exposed.
As an example, U.S. Pat. No. 5,135,510 to Maszkiewicz
et al. discloses a syringe whose needle can be retracted
into a protective sheath by operating a trigger which
disengages a ratchet mechanism. Another example of a
manually-operated retract mechanism is taught by U.S.
Pat. No. 5,066,281 to Stevenson-Michener, wherein the

50

needle 1s retracted after use by pulling back on the

syringe barrel until the needle is drawn into a sheath
and the plunger is then rotated to permanently lock the

barrel and plunger, such that the needle cannot be re-

extended outside of the sheath. A further example is a
cam-operated locking mechanism taught by U.S. Pat.
No. 5,088,988 to Talonn et al., which makes possible a
relatively small syringe suitable for use by dentists.
However, a disadvantage which the above nonreus-
able syringes have in common is that the user must be
relied upon to disable the syringe after its use in order

for the safety feature to be activated. Also, the ratchet

mechanism taught by Maszkiewicz et al. can be readily
defeated by disengaging the mating members of the
ratchet mechanism. A disadvantage with the syringe
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ated with the use of known nonreusable syringes. Gen-
erally, from the above discussion, it can be readily ap-s
preciated that the prior art does not teach within a
single disclosure a nonreusable syringe which 1) does
not rely upon the user to manually disable the syringe
after its use; 2) does not require a complicated locking
mechanism; 3) does not rely on a locking mechanism
which can be easily defeated; 4) does not require the
entire contents of the syringe to be used before the

syringe can be disabled; 5) does not require close inspec-

tion to determine whether the syringe has been dis-
abled; and 6) does not significantly reduce the fluid
capacity of the syringe.

Accordingly, what is needed is a cost-efficient,
readilly manufacturable syringe assembly which em-
ploys an uncomplicated locking mechanism that visibly
renders the syringe unusable, wherein the locking
mechanism is activated prior to the use of the syringe,
such that any subsequent use of the syringe results in the
permanent disablement of the syringe.

SUMMARY OF THE INVENTION

Acbording to the present invention there is provided

‘a hypodermic syringe assembly for dispensing medica-

tion, vaccines and the like. The syringe assembly is
self-sheathmg in that use of the syringe activates a lock-
ing mechanism that automatically and irreversibly
causes the hypodermic needle to be retracted into an
outer protective sheath. As a result, the syringe assem-
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- bly is 111[111:1echate13,r made safe tc handle by the user, and.g N

the synnge is disabled such that reuse is prevented.

- The syringe assembly of this invention includes a

| tnbnlar-shaped sheathing member havmg an apertured =

S end. ‘Telescopically disposed within the sheathing mem- 5

| :ber is a tubular-shaped insert havmg one end whlch is

o _open to receive a plunger ‘with the other end. being

- provided with an aperture adapted to receive and se-

- cure a hypcdermw needle. The insert serves as the:_;-_;__ E
. ,;barrel of the syrmge in which the medlcatton or vaccme’f 10
e s contained prior to injection. .

 As assembled, the insert is locked ina first pcmtmn SR

. 'relatwe to the sheathing member with a first locking

‘member, such that the hypcdermlc needle is deployed

| '_ ﬁrst locking member were disengaged.

- camming member further includes a camming contour 30
 which limits the operation of the camming member

- between a null position and an activated position; in
- which the first locking member is disengaged by the
~ release feature on the camming member. As a result, if
 the syringe assembly is released by the user, the insert is

- shuttled to its second position in which the hypodermic

~ needle is retracted within the sheathing member. Once ‘ponents within the insert avoids the introduction of =

~ the hypodermic needle is retracted, a second locking |

-- ‘member prevents the forward movement of the insert .
- relative to the sheathlng member, such that the hypo-
~ dermic needle is prevented from being re-deployed
- through the apertured end of the sheathing member.

- The camming member preferably has its axis of rcta-.f .
~tion coincident with the. longitudinal axis of the insert
- and sheathing member so as to more readily lntegrate
 the camming member with the construction of a con-

- ventional syringe assembly To further streamline the -

15

~ through the apertured end of the sheathing member. As 1>
'~ aresult, with the insert locked in the first position, the -
- syringe assembly is ready for immediate use. However,

~ the insert is biased toward a second position relative to

the sheathing member, such that the hypodermic needle

would be retracted into the sheathing Inember 1f the 20

| "'hand the user can readily 1nject the ﬂllld m a com— o
C pletely normal manner. R :

‘Once the user has released the plunger at the end cf

-'f-the procedure, the insert is immediately urged toward =~

its second position relative to the sheathing member,
“such that the hypcdermn: needle is completely and

- safely withdrawn into the sheathmg member. Thereaf-

ter, the second locking member prevents the insert from =

- being repcsmoned to its first position, by which the =~
hypodermic needle would be redeployed through the R
._.-;_apertured end of the sheathing member. ST

Acccrdmgly, a significant advantage of the present

invention is that use of the syringe assembly is substan-

tially conventional, other than the requirement to rotate
the camnnng member prior to injection. Because this -

“ step is performed. pncr to inserting the needle into the

~ 'subject, the user is not significantly inconvenienced.

* Once properly indexed, the insert will retract the needle
into the sheathmg member by nothing more than the

user releasing the syringe. Acccrdmgly, the user is not

~required to physically disable the syringe assembly after

To activate the safety mechanism of the SYrmge as- |its use, and can 1mmed1ately tend to the needs cf the -

~ sembly which prevents its reuse, the syringe assembly
~ also-includes a Ccamming member rotatably supported 25
 on the insert. The camming member has a release fea~- =~
_ture which is selectively engagable with the first lock-

ing member to dlsengage the first locking member such

B ‘that the insert is urged toward the second pcsmcn The

rec1p1ent of the injection. - | s
- In addition, a sagmﬁcant advantage of the present'

invention is that the syringe assembly employs an un-

- complicated locking; mechamsm which cannot be easﬂy o

defeated, and does not require the entire contents of the

syringe to be used before being disabled. Furthermore,

~ the syringe assembly can quickly be 1dent1fied as bemg -
:dlsabled by a casunal visual inspection. T

- Another advantage is that the insert is a substantially -

ccnventlcnal synnge barrel, such that the internal ca-

- pacity of the insert is not reduced by the mechanisms

required to disable the syringe. Accordingly, the size of

35'
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“the camming member resides ‘primarily between the

sheathing member and the insert, with only a radially

50

~extending shoulder bemg exposed to permit the opera-

tion of the camming member by the user. Consequently,

- the camming member is uncbtruswe to the user durlng-. o
_ the use of the syringe assembly. = o

| - According toa preferred aspect-of thls mventlcn the

o 'syrlnge assembly is provided ready for use, with the

-~ user being required only to install the hypodermic nee-

- dle, if not pre-installed. The lnsert can be filled with the

- desired medlcatlon Or vaccine in a snbstantlally conven- -

- tional manner by drawing back on the plunger within

- theinsert until the desired quantlty of fluid has accumu-

- lated within the insert. Then, by rotating the camming

~ member, the first locking member is disengaged such -

- that, if released, the hypodermic needle would be re- |

: 65

- insert being urged toward its second position relativeto -

- the sheathing member. However, thlS force is suffi- -

= clently low such that w:tth the syrlnge assembly m"

‘tracted into the. sheathing member as a result of the

_-the syringe assembly can be minimized for a given de-
~ sired capacity. Furthermore, avoiding the use of com-

additional sources of ccntamlnatlcn mthm the synnge .

- assenably

Accordmgly, it is an cbject of the present 1nventlen o

~ to provide a nonreusable syringe assembly which in-
-+ Cludes a safety feature that protects the user and others = |
~ from the synnge ’S hypodermm needle fcllowmg the use
“of the syringe. | e
It 1s a further cb_]ect cf the 1nvent10n that the syrmge IR
-"assembly employ a disabling mechanism which auto- -
~matically and permanently withdraws the hypodermic
COHSU‘“CUQH of the syringe ﬁSSembIY of this invention, needle into a protective sheath, so as to prevent theuser .

from belng acc1dentally scratched or cut wrth the nee- B
'dle I | |

It 1s still a further ob_]ect cf the mventlcn that the j_

_.'syrmge assembly employ a lccldng mechanism whlch_ _-
cannot be readxly defeated, such that activation of the o
. drsabhng mechanism will result 1n a synnge assembly.: S

55 '-'..whlch is made ncnreusable

1t is another object of the 1nventlcn that the synnge:;--f

| assembly employ an uncomplicated camming mecha-

nism which serves to activate the locking mechanism.

~ It is yet another object of the invention that the cam-

mlng ‘mechanism be incorporated within the syringe =~

assembly so- as not to be obtrusive to the user and an
'1mped1n:1ent to the use of the syringe: assembly.

It is still another object of the invention that the sy- .

- rmge assembly be visibly disabled after its use.

- Other objects and advantages of this invention wtll be o -
- more apparent after a reading of the following detailed

descrlptlcn taken in ccnjunctlcn wrth the drawmgs -

N prcvrded
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a self-sﬁeathing Sy-
ringe assembly in an operational mode in accordance
with the preferred embodiment of this invention;

FIG. 2 1s a perspective view of the self-sheathing
syringe assembly of FIG. 1 in a disabled mode in accor-
dance with the preferred embodiment of this invention:

FIG. 3 1s a cross sectional side view of the self-sheath-
ing syringe assembly of FIG. 1;

- FIG. 4 is an exploded view of the self-sheathing sy-
ringe assembly of FIG. 1;

5,433,712
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FIG. 5 is a cross sectional view of the self-sheathmg

syringe assembly along line 5—5 of FIG. 3;

FIGS. 6, 7 and 8 illustrate the sequential operation of
the syringe assembly in accordance with the preferred
embodiment of this invention; and -

FIG. 9 is a cross sectional side view of the self-sheath-
ing syringe assembly which shows in detail the manner
in which the syringe assembly is disabled if an attempt is
made to reuse the assembly.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

With reference to FIGS. 1 and 2, there is shown a
self-sheathing hypodermic syringe 10 which 1is suitable
for injecting a medication, vaccine or the like. FIG. 1
illustrates the appearance of the syringe 10 in an opera-
tional mode during an injection procedure, while FIG.
2 illustrates the appearance of the syringe 10 in a dis-
abled mode 1mmediately following the injection proce-
dure, wheremn the syringe 10 has been permanently
disabled to prevent further use. As seen in FIGS. 1 and
2, except for a camming member 18 disposed at one end
of the syringe 10, the syringe 10 is substantially conven-
tional in appearance. As is conventional, the syringe 10
includes a hypodermic needle 74, a plunger or piston
member 16 having a flange 32 against which the user
presses to dispense the contents within the syringe 10,
and a pair of finger flanges 30 which can be used by the

-user as leverage while the plunger 16 is being depressed.

However, what appears to be the barrel of the syringe

15
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At the opposne end of the syrmge 10, the ca.mmlng
member 18 is shown as having an annular camming
portion 26 nested between the sheath 12 and the barrel
14, with only a radially extendmg flange 28 being visible
from the exterior of the synnge 10. Located adjacent
this end of the syringe 10 is the locking member 24
shown in FIGS. 1 and 2. The locking member 24 in-
cludes a deployment lock 66 which maintains the barrel
14 1n the position shown in FIG. 3, so as to prevent the
barrel 14 from being driven by the spring 20 to the

- position shown in FIG. 2. In addition, the locking mem-

ber 24 includes a redeployment lock 68 which prevents
the barrel 14 from being reinserted into the sheath 12
once 1t has reached the position shown in FIG. 2. Pref-
erably, as seen in FIG. 4, the redeployment lock 68 is
tapered and terminates in a sharp point, for a purpose to
be explained below.

As can be seen in the exploded view of FIG. 4, the
locking member 24 can be readily formed as a one piece
metal stamping, with the deployment and redeployment

- locks 66 and 68 being cantilevered sections of the lock-

25
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ing member 24. With the locking member 24 secured to
the sheath 12, the deployment and redeployment locks
66 and 68 project through a longitudinal opening 56
formed in the sheath 12 and are resiliently biased against
the barrel 14. As shown in FIG. 4, the locking member
24 1s secured to the sheath 12 by inserting one end of the
locking member 24 into a recess 58 formed in a boss 72
on the sheath 12, and securing the other end of the
locking member 24 to the sheath 12 with a suitable
fastener 60 inserted through a hole 62 in the locking
member 24 and Into a blmd hole 64 formed in the sheath
12.

With reference again to FIG. 3, the deployment lock
66 1s shown as being engaged with an annular rear abut-
ment 48 formed on the periphery of the barrel 14. With
the deployment lock 66 in this position, the barrel 14

‘cannot be axially displaced from the position shown in
‘FIG. 3. Further insertion of the barrel 14 into the sheath

12 1s prevented by the snap ring 22. As more clearly
seen 1n the exploded view of FIG. 4, the snap ring 22

- projects through a groove 70 formed through the wall

10 is a sheath 12 which serves to house the hypodermic

needle 74 after the user has dispensed the contents of the
syringe 10.

Additional external features which are not conven-

tional include a snap ring 22 fitted around the circum-
ference of the sheath 12, and a locking member 24 se-
cured to the sheath 12. Internally, a spring 20 and sy-
ringe barrel or outer tube 14 are shown. The barrel or
outer tube 14 contains the medication to be injected into
a subject and receives the plunger or piston member 16,
while the spring 20 serves to bias the barrel 14 into the
position illustrated by FIG. 2.

With reference to FIG. 3, the syringe 10 is shown as
a relatively compact assembly, with the individual com-

ponents being substantially nested within each other.

FIG. 3 shows the syringe 10 as it would likely be re-
ceived by the user. The hypodermic needle 74 is shown

as being mounted within a boss 54 formed on one end of

the barrel 14, which is substantially telescoped within
the sheath 12 such that the needle 74 projects through
an aperture 46 in the corresponding end of the sheath
12. The spring 20 is axially compressed between the
sheath 12 and the barrel 14, so as to urge the syringe

barrel 14 in a direction which would retract the needle
74 into the sheath 12.

45
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of the sheath 12 so as to engage the shoulder of the rear
abutment 48 opposite to that engaged by the deploy-
ment lock 66.

Some of the remaining internal features and compo-
nents of the syringe 10 can be more clearly seen with
further reference to FIG. 4. The barrel 14 includes an
annular front abutment 50 adjacent the boss 54 for re-
ceiving the hypodermlc needle 74. On the periphery of
the front abutment 50 is a radial slot 36, which corre-

-sponds to an axial rib 34 formed on the interior wall of

the sheath 12 adjacent the aperture 46. As can be seen in
FIG. §, the axial rib 34 serves to align the barrel 14 with
the sheath 12 by engaging the radial slot 36 when the
barrel 14 is completely inserted within the sheath 12, as
shown in FIG. 3. By maintaining this alignment, the
barrel 14 is prevented from rotating relative to the
sheath 12 while the camming member 18 is rotated, the
purpose of which will be described below. |

At the opposite end of the barrel 14, and shown as a

longitudinal projection from the rear abutment 48, a
cam follower 40 is shown as being integrally formed

with the main body of the barrel 14. The cam follower:
40 cams with camming slots 38z and 38, shown in
greater detail in FIGS. 6 through 8, which are formed
on the annular cammmg portion 26 of the camming
member 18. The camming member 18 also includes a



E - release tab 52 whlch engages the deployment lcck 66 -
o when the cammtng member 113 is properly indexed
 relative to the barrel 14. The camming member 18 rotat-
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| ably c:lrcumscnbes the end of the barrel 14 adjacent the -

-~ rear abutment 48. The plunger 16 is reciprocably dis-
L _pcsed in the barrel or outer member 14, and includes a
 piston or syringe 42 formed or secured on the end ofthe

 plunger 16 received within the barrel 14. S

~With the above description, the use and cperatlon of
the syringe 10 of this invention will be described with

R reference to FIGS. 3 and 6 through 8. FIG. 3 shows the

- cam follower 40 engaged with the first cam slot 38a

- prior to use of the syringe 10. Furthermore, FIG. 3

- shows the plunger 16 as being partially withdrawn from

15

~ cation having been drawn from a suitable source (nctf o
R, ‘shown) into the barrel 14. The deployment lock 66 is

- . shown engaged with the rear abutment 48 of the barrel -

 14to prevent the: needle 74 from being retracted into
"~ the sheath 12. As also indicated in FIG. 3, the release'

 the barrel 14, in a position which corresponds to medi-

B ‘member 18 is indexed by grasping and rotating the

user to tend to the recnptent of the aneCtIGIl 1mmed1ately o
~after the injection procedure, instead of being con- -~
~cerned for the hazard pcsed by the hypcdemnc needle

74. Furthermore, the syringe 10 is made safe immedi-
“ately and autcmatlcally after its use, without any further =
~action from the user, such that accidental scratchingor -
cutting of the user or others is practically 1mp0331b1e o

- In addition, once the hypodermic needle 74 is com-

'_pletely and safely withdrawn into the sheath 12, the

10

20
. tab 52 is angularly dlsplaced frcm the deployment lcck .
o 66 | B .
o FIG 6 ﬂlustrates the manner in Wthh the syrlnge 11] o
- is prepared for the injection procedure ‘The camming
B 25
. flange 28 in the direction indicated by the arrows. The -
~ contour of the cam slot 38a prevents the catchlng mem-_.j L

~ ber 18 from being accidently rotated in the opposite
direction. FIG. 7 illustrates the placement of the cam

- follower 40 within the second cam slot 385 immediately 30

- prior to and during the step in which the contents of the -

barrel 14 are injected. Importantly, with the cam fol-~
lower 40 engaged with the second cam slot 385, the
~ release tab 52 has been indexed beneath the deployment
- 35
©aligned with the release tab 52 can be confirmed by an
~ alignment tab 44 which pro jects lcngttudlnally fromthe

. flange 28 of the camming member 18. As can be clearly -

- seenin FIG. 7, the deployment lock 66 has been raised
~ sufficiently such that the rear abutment 48 of the barrel
" can now pass beneath the deployment lock 66. Accord-

“lock 66, as shown. That the deployment lock 66 is

_ingly, the barrel 14 automatically telescopes outwardly

" relative to the sheath 12 as soon as the user releases the -

~ syringe 10, as is shown in FIG. 8. The syringe 10 now -

~ has the appearance of that shown in FIG. 2, with the
- needle 74 bemg ccmpletely and safely retracted W1th1n .
. ;the sheath 12. s |

FIG. 8 111ustrates the per:nanent dlsabllng mode of

. the syringe 10 after the syrtnge 10 has been used. Under -

 the influence of the spring 20, the barrel 14 is now pro- 50

| _]ectmg frcm the rear of the sheath 12, ‘with. only the
- snap ring 22 preventing the barrel 14 from being com-

- pletely ejected from the sheath 12. The redeployment =
. lock 68 is now restlng on the front abutment 50 of the o
~ barrel 14. However, as shown in FIG. 9, any effort to 55
. re-install the barrel 14 within the sheath 12 so as to
~ redeploy the needle 74 will cause the redeployment
~ - lock 68 to pierce the wall of the barrel 14, rendering. the__ |
~ syringe 10 completely and permanently unusable. .
~~ As can be seen from the abcve, a ::ngmﬁcant advan-f. .
~ tage of the present invention is that a single-use, self-
Y ’sheatlung hypcdermm syringe 10 is prowded whichcan
- be used in a substantially conventional manner. Essen-
tially, the only additional step to. actwatmg the self-
-sheathmg operation of the syringe 10 is to index the

- camming member 18- prior to m_]ecttcn By ehrmnat:mg_.- C
- the requirement to manually disable the syringe 10 after

o _1nJect10n, the synnge 10 cf thxs 1nvent10n pemnts the

P

redeployment lock 68 prevents the hypodermic needle:
-~ 74 from being redeployed outside of the sheath 12. In
~fact, any effort to reinsert the barrel 14 into the sheath =~
12 causes the redeplcyment lock 68 to plerce the barrel- S

'- _'_14 rendering the syringe 10 useless. - L

" Another significant advantage of the present inven- -

- tion is that the locking mechanism of the syringe 10is

T 'unccmpllcated cannot be easily defeated, and does not

~ require the entire contents of the syringe 10 to be used

. before the syringe 10 can be disabled. The syringe 10

also has a distinctive appearance when disabled, such -~

~ that with a casual visual inspection the syringe 10 can

~ -quickly be 1dent1ﬁed by the user and cthers as betng S
~previously used. .
F urthermcre the advantages ef the synnge 10 of thls .

: 1nventlcn can be. realized with relatively few compo- - .
~nents, each of which can be readily manufactured using
mass prcductlon methods. Accordingly, the syringe 10

- of this mventlon can be assembled with: relative. ease, .
- and the syringe 10 substantially has the outward appear-
-ance of a conventional syringe. In addition, the internal =~
- capacity of the barrel 14 is not diminished by a require-
*ment for internal components disposed within the barrel
14. Such a requirement would also expose such internal -~
components to the contents of the barrel 14, which -
‘could serve as additional sources of contammatton for

~ the contents of the syringe 10. R :

- 'While the invention has been descnbed in terms cf a

preferred embodiment, it is apparent that other forms
- could be adopted by one skilled in the art. For example,
the structure of the camming member 18 could be modi-
fied, as well as the shape of the cam follower 40.and the
cam slots 38a and 385, the barrel 14 could be aligned
‘relative to the sheath 12 with other suitable alignment
features, and other suitable features or components
could be substttuted for the snap ring 22, the abutments -

48 and 50, the locking member 24 and the spring 20.
| ?Acccrdmgly, the scope of the 1nvent10n 1 to be ltmlted- -

only by the fcllcwnlg claims.
- What is claimed is: .~ | )
1A self-sheathmg syrln ge. assembly ccmpnsmg

~ a syringe having an outer tube, a piston member'- S
~ mounted within said outer tube for movement rela- =

B __.twe thereto, and means fcr sealmgly engagmg said:

‘an cppcsﬂely dlspcsed open end; -

N -'_i'sheatlung means having one end slldably' mcunted to : |
- said apertured end of said outer tube of sa:ld sy-r-_- '

- ringe, and an cpp051tely disposed open end; -

tube for receiving a needle;

 'a camming member rctatably mcunted tc sald cppo-- o

"~ site end of said outer tube, said camming member
 further disposed between said outer tube of said

- syringe and said sheathing means proximate said

~ open end, said camming member further havinga

~ first portion defining a camming contour atoneend
_and a seccnd pcrttcn deﬁnmg a means for releasmg AR

~ piston member to said outer tube, said outer tube R
* having an apertured end for receiving a needle and-.__ e T

!means dtspcsed at said apertured end of satd cuter; R "
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~said outer tube of sald synnge for movement rela- -_

tive to said sheathmg means; .

means disposed on said outer tube for camming

~ against said camm:tng contour of said first portion
of said camming member; |
first means for Iocldng said outer tube in a predeter-

mined locked position, said first locking means
being mounted to said sheathmg means and being

- engagable with said outer tube for ma:mtammg_smd o
' 10

- outer tube in said predetermined locked position;
means for biasing said outer tube in a direction away

from said one end of said sheathing means, said
biasing means being mounted contiguous said aper- -

tured end of said outer tube and said one end of said

sheathing means so as to bias said first loekmg

15

means whereby as said releasing means of said

second portion of said camming member is moved
in a first predetermined direction for dispensing the
contents of said syringe, said releasing means com-

‘municates with said first locking means to disen-

gage said outer tube from said first locking means
such that said outer tube and associated needle

“under the influence of said biasing means shuttles

said outer tube from said predetermined locked

position to a retracted position within said sheath-
ing means:; and

20

25

:second lockmg mearis ‘mounted to said sheathing

means for maintaining said outer tube of said sy-

30
means further comprising means for puncturing =~

ringe 1n said retracted pesmon, said second loekmg

said outer tube;

whereby any attempt to move said outer tube from

said retracted posmon to said predetermined
locked position results in said puncturing means
puneturmg said outer tube SO as to prevent reuse of
said syringe. |
2. The self-sheathmg syringe assembly of claim 1
wherein said camming member is supported on said
outer tube so as to be rotatable about a longltudmal axis
of said outer tube.

3. The self-sheathmg synnge assembly of claun 1

35

40

further comprising means associated with said outer

tube for angularly ahgnmg sald outer tube with said
sheathing means.

4. The self-sheathmg syringe assembly of claim 1

further comprising means mounted to said outer tube

for preventing said outer tube from bemg disengaged

from said sheathing means. =
5. The self-sheathmg syringe assembly of claim 1

further comprising abutment means formed on said -
~ outer tube for engagmg said first locking means when
- said outer tube is in said predetermined locked position,
~ said camming member being rotatably supported on

55

said outer tube so as to abut said abutment means.
6. The syringe assembly of claim 1 wherein said cam-
ming contour comprises a first detent corresponding to

said predetermined locked position of said outer tube,
‘and a second detent corresponding to smd second Ppost-

tion of said outer tube.
7. The self-sheathmg syringe assembly of claim 1

45

further comprising a hypodermm needle recewed? |

within said needle receiving means.

8. A self-sheathmg means syrmge aSsembly compris-

| ing;

65

tubular-shaped sheathmg means having an open end

and an aperture formed In an 0pp031tely disposed
end;

50

10

a tubular-shaped cmter tube member telesc0p1cally |
engaged with said sheathing means, said outer tube
-~ member having an open end and an oppositely
disposed apertured ‘end, said outer tube member
- having an abutment proximate said open end; | |
means disposed at said apertured end of sald outer
tube member for recerving a needle; |
means associated with said outer tube member for

angularly aligning said outer tube member with -
- said sheathing means; | |

means engaged with said outer tube member for pre-

venting said outer tube member from being disen-
gaged from said sheathing means;

a camming member rotatably supported on sald epen
end of said outer tube member adjacent said abut-
“ment, said camming member further disposed be-

tween said outer tube member and said sheathing
means proximate said open end, said camming
member further having a first portion defining a
camming contour at one end and a second portion
defining a means for releasing said outer tube mem-

- ber of said syringe for movement relative to said

tubular-shaped sheathing means, said camming
contour having a first detent and a second detent;
means formed on said outer tube member for cam-
ming against said eammmg contour of sald first
portion of said camming member; |
first means for locking said outer tube member in a
predetermined locked position, said first locking
means being mounted to said tubular-shaped

~ sheathing and being engagable with said outer tube
“member for maintaining said outer tube member in

- said predetermined locked position wherein said

needle receiving means of said outer tube member
is adjacent and extending in a direction protecting
- from said apertured end of said tubular—shaped
-sheathing means; - - |
means for biasing said outer tube member in a dlrec-
tion away from said apertured end of said tubular-
shaped sheathmg means, said biasing means being
mounted contiguous said apertured end of said
~outer tube member and said apertured end of said
tubular shaped sheathing means so as to bias said
first locking means whereby as said releasing
means of said camming member is moved in a first
predetermined direction for dispensing the con-
tents of said syringe, said releasing means commu-
nicates with said first locking means to disengage
said outer tube member from said first locking
‘means such that said outer tube member and associ-
‘ated needle under the influence of said ‘biasing
means shuttles said outer tube member from said
predetermined locked position to a retracted posi-
tion w1thm sald tubular-shaped sheathmg mearns;
and | |
second loekmg means mounted to said tubular---
shaped sheathing means for maintaining said outer
tube member in said retracted position wherein said

needle receiving means of said outer tube member.

is axially displaced from said apertured end of said
tubular—shaped sheathing means, said second lock-
ing means further compnsmg means for puncturmg |
sald outer tube; - |

such that rotation of said cammmg member relatlve
‘to said outer tube member causes said camming
means to disengage said first detent and engage said

second detent for dispensing the contents of the

syringe, whereafter said releasing means disen-
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gages said first means for loekmg frem sald outer 8
tube member such. that said outer tnbe member -

 shuttles from said predetermmed locked position to -

~ said retracted position and any further attempt to -

- shuttle said outer tube member back to said. prede-- :
- '.termmed locked posmen actlvates sald punctunng o
~ means to puncture said outer tube member soasto o
| ~ ‘within said needle recelvmg means of sald euter tube_- S
~member. S
- 15. The self-sheathmg synnge assembly of claun 8
. wherein said first. locking means is a cantilevered mem-
- ber biased against said outer tube member so as to en-;.%_? IR
~ gage said abutment when said outer tube member is in.
sald predetermmed locked posnmn SN - DT o
- 16. The: self-sheathmg syrmge assembly of clalm 3 IR
~ wherein said second locking means is a ea.ntﬂevered_ REETE
fmember biased agamst said outer tube member.- L
~17. The self-sheathmg syringe assembly of claun 16 BRI
";’_-wherem said means for puncturing is located on saldﬁ_’-f;__-_-.-
cantilevered member for piercing said outer tube mem-
. ber when said outer tube member is urged from said T
retracted pemtien toward sald predetermmed leeked?-’. EE RS ER
':_'.':,"_'.Pesmon | LT
R . The self-sheathmg syrmge assembly ef claml 8;'___:*’f:?}f._jf R
_-wherem said biasing means is a cempressmn spring
- disposed within said sheathing means so as to bxas PR
agalnst said apertured end of said. euter tube member R

- prevent reuse of said synnge

. 9. The self-sheathing syringe assembly ef clann 8
© wherein said cammmg ‘member is rotatable about a
o long1tud1nal axis of said outer tube member. )

- 10.The. self-sheathmg syringe assembly of claim 8';-"_-
CoET 3_',..wherem said alignment means comprises a slot formed

~ . insaid outer tube member a.nd a lengltudmal I‘Ib formed.-:- =

. onm sald sheathing means. s
. 11. The self-sheathlng synnge assembly of clalm 8.
wherein said means engaged with said outer tube mem-
o '."ber for preventing said outer tube: member from: dlsen-f'_?f;-_j -

. gagingsaid tuhular-shaped sheathing means comprisesa .
A .'_:_‘=_-retam1ng member, said retaining member abuttmg sald‘;'_':zoi_"
. abutment When sald euter tube member is in said prede--—;

- termined locked position, said retaining member abut-

- tingsaid apertured end of said outer tube member when'_-’f;

EEP S ‘.'_-smd outer tube member is in said retracted position.

10

-12. The self—sheathmg synge assembly of elaim 825
T f-_f.xwherem S&ld abutment engeges sald first ieckmg means
- when said outer tube member 18 m smd predetenmned

lecked pesnmn e T

13 The self—sheathmg synnge assembly of clalm 8' :

wherein said camming member comprises an annular
 ‘member, said first portion of said camming contour =~
‘being a saw-teothed proﬁle formed on sald annular
 member. | o DR
14, The selfusheathmg syrmge assembly of clalm 8

further comprising a. hypodenmc needle received

Rk Tk Tk ok
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